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Introduction 

Network analysis is a research nje^odology utilizing interpersonal 
relationships as the unit* of analysis which seeks to identify the communica- 
tion structure in a system. The goal is to discover interconnected indivi- 
duals who are linked by patterned communication flows and to correlate 
certain network structures with factors such as success, productivity, or 
satisfaction (Rogars & Agarwala-Rogers, 1976). 

One area in which network analysis has beeri(^w^^ly used is in the study 
of organizational communication. In early studies conducted by'Jacobson 

'and Seashore (1951)', s<5cipmetrdc.dat^a we^re gathered from officials in the 

* ' * ' >* 

^United States office ^of Naval Research in an effort to better understand 

"9 ^ . * 

their communication behavior. Follow ut) research was conducted by Weiss 
^ and Jacobson (1955) and Weiss (1956) to^dlscovel: the informal communication 
networks in the organization, subgroupings which occurred", and individuals 

r 

which linked groups together. More recently, network analysis has been 
used as one of the primary instruments\^ncluded in the ICA Communication 
Audit designed to. analyze communication behavior in an orgartization . Speci- 
fic cof^unicatipn roles sudi a,s group member, isolate,* liaison, and bridge 
have* been identified, each wi^ftj clearly identified characteristics aiid each 
seeing a unique communication ^function in the organization (-Monge Lindsey 
1974). The results of network 'analyses* i-n large, complicated organisations 
have not only identified the pathways through which information flows but 
also have been used4to^ coitipare the formal "organizational chart to the more 
spontaneous, informal, communication l^^entif ied in the network analysis, to 



-2- • , 

determine potential bottlenedcs and- sources of information restriction, and 
to provide an information b^se to help an organization operate more' effective- 
ly and efficiently (Goldhaber, 1979) • 

Network analysis and sociometric choice is a methodology which has also 
b e'en , used in the classroom, >Jos^t of these studies are modeled af ter^Ioreno's 
lan*hark research investigating the friendship patterns of students in 
elementary school (Moreno, 1953; Moreno & Jennings, 1960). Glideweil, Kantor 
Smith, j»and Stringer ( 1966) ^ reviewed much of this early research which sought 
to determine the extent t-o which individual .stfudents are accepted by their 

« f • b 

peers and to analyze the social structure pf classroom groups; Su)3sequent 

research haS continuec^ to focus on the elementary and seconda^^^tudent,. 

assessing the relationship between soeiometric choice and factors stich as 

achievement CMuina, 1965; Yeliott , Liem, & Cowen, 1969),/ self concept... ' 

(Videbeck, 1960; Guardo, 1969), class participation (Ahlbrand &* Hudgins , 

1970), rice (Singleton & Asher, 1977; Shaw, 1973; BarXeJ, Bartel, & Grill, 

1973; PeVrl-es & Edwards", i9J^r77^s'ex (Bonney-, 1954; Gronluaa, -19^3)^, and open 

v^reus traditional c^^sroom structures X'Halllnarf,'. 1976) , X*^- 

L Speech communication, researchers have, also sought to explain classroom* . 

' . <^ ^ ' . 

'performance (Klbler, Kelly, G-ibson, .& Gruner, 1968; Judd & Smith, 1969; . 
•Wall, 19 70.; .-Bur goon ,^ 1971). > Only one study investigated the relationship ( 
between network variables an-d performaijce (Hurt Prdess , 197*8), This 
latest research described how communication apprehension seemed 'to be 

^' ' \ ' . ^ . * . ' . ; . ^ 

evidenced in network patterns and how these patterns ^^ght. have 'influenced* 
iddle school perf on^ance . , . • - . » . • 



Of 
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The Nature of Communication Networks and Student Networks 

^ Communication networks describe a system of relationships. All communi- 
' cation is essentially relational (Miller & Steinberg, 1975, pp. 46^52), and \ 
messages are constructed to have meaning in a relational context. The 
construction of a^message is determined^ by the participants ' perceptions .of 
the relationship believed to exist between themselves. Although partici- 
pants' perceptions may initially differ, as communication- progresses _the 

r 

perceptions converge (Rogers & Kincaid, 1981, pp^; 31-78) and participants . 

> o 

achieve a necessary level of coordination about their relational perceptions. 

The pragmatfic^ significance of a message is determined by the percei-^ed 
meaning of the message -as part of a pattern of messages. Conv€^rgence is 

.evidenced by an interdependent pattern of messages. If perceptual co- • > 

*• ' ^ ' . ^ 

orientation is present, messages will becotae more and more dependent on 

xdiat preceded and followed them. Episodes become more structured and pre- 

dictable. |'eedback, *a response that el:f.cits a response, is the miniinal 

behavioral evidence of such development. Feedback is the necessary condi- 

tion for communication between participants. 

, * There are levels of perc^tual co-orientation and behavioral, interde- 
pendence. Minimal behavioral interdependence is evidenced in tum-talclng,' 
and minimal "perceptual co-orientation is evidenced by agreement that a 
relafiopship does, in. fact, axist. Although episodes and the perception 
of episodes may progress from cultl^al.to intimate levels, if one turn did 
not elicit another turn or if one participant did not agree that some 

s> - » 

commifnication had occurred, we do not regard the participants a^ having 
communicated with each other. ' ^ ' ^ 



Conununication networks are Representations of communication .relation- 
ships. If a network Is to be constructed from behavioral data, researchers 
must first detqtmlne »the level of r-elatlonshlps they seek to model and the* 
level of message interdependence indicating that level of .relationship / 
If the observations of behavior produce t\^^^vels of 'interdependence (e.g. 
turn-taking feedback and relational control Redback) then the research 
must:^l) model the network *at the lower lev^.of interdependence (e,g. ' * 
tum-fakdng feedback in'cludJLng the higher levels 6£ interdependence as . 
significant only^'as stronger links at the lower level of" analysis), 2) .dis- 
card the* lesser links, or 3) model two networks. Thepretical^ consistency 
and methodological Correspondence are the kfey. - ^ 



The same constraints apply i;o rietwarks constructed from perceptual , 

. ^\." 

.data. Are links defined as some intensity of agreement about the 'particular 
nature/lev(Sl/cohtent of the communication or is simple agreement that commu- 
nication »and/cxr that a particular relationship exists sufficiejit? •Questions 
s^h as this iHust be answered before data are g^hered. 

The research presented here is\^sed on perceptual data. We are in- 
tere^ed in the network that^ emerges as a product of agjeed upon perceptions,' 
1-e. reciprocated links'. We regard, unreciprocated links as no^-linlcs, not 
as weak' links (see Grariovetter, 1973) . Aithough. disagreement about the. 

na^re of a link may suggest a weak tie„ we regard-^ disagreement about the 

«' • » " 

very\e^istence of a link to be more a reflection pf interr judge reliability 

J >- 

than of the link itself. Agreement that a link pxists'' is the minimal level 
of co-orlentation .required to assume a relationship exists and is consis- 
tent with our own model of communication. 

In the past, agreed upon perceptions have been confused with reciprocal 
beUaviors in a relationship. Reciprocal network^/behaviors are generally re- 
ferred to as symmetrical links. ^ The reciprocal-symmetrical and behavior- 



perception confusions along with the tendency of network researchers 'to 

• . \ ■ ,';'.*•- 

redefine 'terms an(J create new te'rms has led to con9*lderable confusion and 

.contradictory findings (Richards, 1980^; Rogers *& Kincaid, 1981). We tave , 

^ provided this ^srief theoreti^cal rationale in order. to clarify^our asstnnp-\' 

■^tions about the Mature of .conmiuni cation and networks. * * ' • 

Our decision to discard unrecipr'ocated links is- also derived from our 
* ^ * . \ ' . * ' ^ ' * ' * \ 

own view of. the particular plienoinena we are modeling. Student networks- 

are not the sam6 as organizational networks.- They do rfot enlarge ^frqm 

assigned ^formal rules .and begin with ah imposed structure Involving echelons 

(see Miller, 1978\ pp. 595-96). ; Student networlJs are, however^ evidence 

of emerging .social systems selectively creating some structure to human 

behavior^'ee Kat-z and Kahn, 1978^ pp. 23-33). - / 

Student networks are also inherently anore fragile and ii^stal)le Xhan 
* ' ' * 

yare other netwoi^Pis.*- The people that fill social, positions thfojughout a 

• • ^ " . * ' ' '■^ " 

ci)l lege 'career change ^rou|id every four y^ars. The networks constructed 
. * "J. ■ - - ' * >^ ' 

around a task (e.g. a classi a project^ e»rc^) will dissipate at th^ end o£. 
a semester.; VThat^is mere , ^such temporary sofcial systems may vary.ks a func- 
tion of the. task and the* nature of the infohnation processed in the network. 

'The uni*que qualit'ies of student networks ^attracted us to this research, 
l^ich communication network* variables wiH\pre<^^t a 'student 's -classrt)om'% 
performance? Do some network variables opetaffe a]^"univetsals across:* dif ferm- 



ent classes? Are some variables better predictdrs^.of-pferf orraancejin certain 
classes? Do students at. different levels ^of classroom performance function 
differently in a student network? . , \f ' \ * ^ 



^ ' • - ' ' • Netwcyrk Variables . . ' 

. • J There are many .network variables, which could, appjy to this situation 

(see Rogers & Kiricald ,^1981 , pp. ^20-255)* The purposes of this section are * 

t6 explain the variables^- used and t6 develop research questions about those 
variables. ^ ' ' _ , ' ^ .* • 

Rol 



^'As social sys^em^ develop their behavior'be'comes more patterned and 



structured.' 'The struct^ure of communication networks may be examined by clas'si- 
. A ^' ' 

fying members .according to their position in^the structure, their roles.^ The 

most el-emfentary classif icafion is to d^jtermine the participants (those with 

at'^least one link to -another member) and. the non-^partic^pants or isolates 

(those meitbers with no links). ^- » ' s - 

In an organizational study, Roberts and O'ReiJly * (1978) found that^par- 
* '< ' 
•tic^paiits were the better performers, more satisfied with 'their ^ob^ and 

mote comnltted to the organisation. We' know of stude;nts in our cl^^ses that 

confix this statement. However^ thej^e are alsOr some very active. partici- * 

pants who/ perform belpv; average' and e^m low* grades •» Jl^at is more, there 

exists *a bookworm syncljrome with same apparent isolates performing Veil above 

average. * . * ' - 

Network subsystems are called cliques and those positions that link 

-^cliques together are referred to as bridges* and liaisons. The organizational 

literature suggests that these' linkers should ^achifeve' the l^est performance 

(see Farace, Mpnge, & Russell i 1977, pp. 188-191) • Our own observations in 

the^classroom again suggest that both abcrve average and below average 

students may occupy these roles. " ^ . 



Research *Quest ion //I ; *Aje -student network roies correlated with* 



classroom performance? Are particular rbles* more associated with 1 ' 
clas3Xooitf success than^ other roles? - ' " » ^ ^ ' ^ 

Activity on Connecteciness »• * * . ' 

. Activity may be determined by counting the niiihber of - relatlprtship^ ' 

^ ■ . , ' ' ' - / 

.(links) an<Lndlvldual has.-? Diffusion of innovation research has fo\ind a' 

generally positive-^bfrelation 'between adoption of an innovatioii and con- 

. nectedness (Rogers and Kincaid, 1981, pp. 228-229), 'Hurt and Triess (1978) 

found that connectedness^was directly related to classroom per^forraahce 

^ , f 

In a tolddre school^ presumably due to the'f^iterv^ning variable of communi- 

^cation ajjf)rehension. Soije of our observati^s already mentioned l^d us to • 
^oubt this relatioiiiship. Perhaps the relationship Is curvilinear with 
moderate amounts. of comiectednes? correlating? with ave^rage performance , . 
while maximally donnected and minimally connected members achieve below 
average and above average ^erformarice. " . ^ " ' ^ ^ j 

' Research Question //2 : " Does dntlividual .connectedness correlate with 
^ classroom oerf ormance?' 'Are certain le>vels of Individual connected- 
• ness mpre associated with' classToqm inccess than other levels?. 

'' Link Accuracy . - ' * 

^ - We> have ^already noted this^ research will be based on perceptual data and 
that we regard member ^estimates- and the extent tp ;^ich they are reciprocated 
as siijdlar to judgments of 'inter-^judge teliability. IndJ^vidual members 
could be measured with respect to their personal abflities to accurately, 
assess relationships-. In this respect an unreciprocated, link is an indica- 
tlon of error both for the member making the jiredlctlbn and the member' who 
did not% • ' . ^ ' ^ ' 

\. 

. ♦ Most pencil and paper tests jieaSure the extent to which class members 



are-accvirate about the content 9^ their course. Would abo'^'e average class- 
room performers:.also' be njore accurate with respect to their social relation- 
ships? \ • ' - . ' 

\ ^ ^ 7 Research , Question f^ : Does link accuracy correlate with gI^ss- 
, * • room performance? Are certain levels of link accuracy more asso- 

* * , ^ coated with classroom success than:other levels?^ * * 

^ ' . Quality of Information ' f 

^ Seldom does network re6eateh probe the" quality of information that* passes 
through links. A measure of the quality can -be oi^tained in this ^tudy 'since 
final grades of^all students will be known^. Do above aVerage stucj^ents/commu- 
nicate with other above average students? . , . - ^ 

* Research Qugst^ion //4 :' ''Does the quality^ of information communis 

cated cori^elate with student performance? Are certain levels ef . 
quality of Information more Associated with ciassroQm success than 
* other levels*^ ' • ' 



Type' of Network " . * • 

- Most network research Is- descriptive. Small group networks wefe used as ^ , 
the indep endfen t variable and, although there is some evidence to -suggest 
that organization networks vary as a^ function of the type of information' 
procurred (Connolly, 1975), networks are not used a6 ^e dependent variable. 
There is some comparative research which 'displays how some factors vary - 
• across networks .(Jlichards^, 1976)* The principle problem s^th crpss'network 
research is the J^ck of a generally agreed upon typology of environmental' 
or processing conditidns^ and the lack o^ a theory to adequately predict the 
way in which networks should vary subj'ect to such conditions. ~sr 

.Salem (Gratiz & Salem, 1981) has developed .a general theory about the '/ »^ 
conservation of information. Generally, it claitns that informatdon is con- 
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served .In rahavior, that Informaclort processing^ activity will evolve to a- 

level of complexity equivalent with tjhe'^vel of cpmplexlty ^f th'e informa- 

tlon being processed. Networks which ^process more Information or more com- 

' . . • . * ^ ^* * . . 

plex Information ^hoirld exhibit greater complexity than networks that do • 

not. This 1^ essentially wljat Connollyj (1975) demonstrated about networks. 

The research presented 'herd' investigated student networks about lower 

level and upper level courses. • At our university ^ the re is a, difference in 

both the content and methods used in these courses. The lower division 

qourses are primarily skills coursea focusing on the application of a • 

limited body of material* * The^pper division courses are designed to 

accomplish cognitive objjecti^es across more complex material than^- in the 

lowed: levfel. 'The lower, leve,l course evaluates student recall, analysis, 

, , etc, , but it alsa. evaluates stndent performances. The upper- level ' 

classes are generally limited to the trad4£ional evaluations of essays, « 

reports and tests. " ' 

Most of the research seeking to predict college student pei:formance 

has been conducted in lower division courses. Networks in lower ^division 

/ , courses &hould exhibit less structured complexity due to the immaturity of 

its inerabers and' the relative simplicity o| the Informatiem processe^i lA 

them. ^On the one Jiand, this ^eems to suggest thatvStudent networks should 

have a greater influence in predlctinjj performance in upper division courses. 

Yet it seems reasonable to assume that freshman and sophomores may have a 

greater need for affiliation than juniors- and seniors and so be more in- ' ' 

* ^ fluenced by thedr -network thari students in uppjer division courses ♦ 

^e question of \^hlch netwofk will better predict. can be* compounded l*f 

the nature of the. content In^the net is consldere'd. Surely the course con- 

**" • 

tent is more cojaplex in upper division courses, but social content may be 



li 



more complex ifr-lower division courses. Vlhich networks are be'tter predictors 
of performance?* ; ' ^ ' ^ \ . 

Research .-Question //5 ; Do lower level network '.facCprs correlate 
with stud-pnt performance differently than upper di^is|.on network 

factors? , ; . . 

/ ^ \ ^ • ' ' 

Research ^Question ifS : Do co.urse content network factors correlate - 

^"^with 'Student performance differently than social content^ network 
factors? ' *^ ' 

_ V v , 

' * f 

, . N< • ' - , - . 

While eac>i of the eight network factors considered in the present: • 
study have been Indiviclually analyzed to assess its relationship with 
course gralJe, the question pf ^hich network factor or factors best predict 
classroom' performance has not been" addressed. Therefore, the following tt^o 

c » 

research questions xwere asked: 

Research Question //7 : What network factor(s) (either course* content or 

social contenf") is the best predictor of classroom performance in lower 
< - ^ ' ' ' I- ' 

' ^ division courses?* 

Research Question //g : What network /actoi3(s) (either course content or 

social content) is the best predictor of classroom- peibforraance in upper 

division courses? * * ^ 



^ Methods /' ' , ' ' \ 

Procedures * ' ' ' - * 

Questionnaires asking for stu^Te^t perceptions o'f their communication 

re-lationships were distribute^ to 'students at Southwest Texas State Upiver- 

sity approximately three-fourths of the way throughjthe spring semester, 

1979. The forms were 'distributed to every member of six lower division 

courses (Basic Speech Course and Bu^ness and Professional Speech Course) 

yielding an N of 155 and to- four upper division courses (Communication 

TheoVy, Organizational Communication, Persuasion, and Leadership) yield- - 

ing an N of 86, .The^six lower division cK-Qrses emphasized performance 

and skills development with mu61:^ Ij^ss concern for theory. Each class had 

fifteen to thirty-oae students." The four upper division classes empha- . 

size^l theory and had littl'e or no performarice requirements. Each class 

had from seventeen to twenty-seven students. All the members of each 

class completed the ^orms^ • " , • , 

The form asked » students to estimate their frequency of^ contact with 

each other a^out two types of content : course t?elated information and 

ndti-course related inf 6rmation?*v The fonjas listed all the students in 

the class and subjects* were asked to indicate -the^-r frequency of con- 

^ ^' * \ • " • 

tact about the two types, of contAt usitig the following s^cale: **1. ^ev- 
e'ral tim^s a 4^eek,„i^ once a week, or 3. less than once a v>eek. The form 
asked students ±c^ estimate their* frequency of activity excluding contact 
immediately prior to, during, or immediately following class. An esti- 
mate was considered ^to be a link if it was reClp^ocated at a strength 
of once a week or greater.. The form produced data about twenty networks ' 
(ten classes wltfi.two content netwo^s each). 



Performance an'd Grade / • * ^* 

Classroom pe'rformanc^ was determined by normalized course grades. 
For each sectloa i^umerical final course grattes (e.g. 75, 86, etcV) were 
olvtAined f.rom each teacher of each section. The scores within a partic- 
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ular section were converted to standard scoresLwith a mean of 74.5 and a 



)resL Witt 



standard deviation of 10. The final grades jwere standardized to account 

for* grading tendencies of instructors. The use of standardized scores 

» * 

enabled us to make comparisons across classes.. These standardized scores 
were used as the dependent variable in all analyses requiring interval 



level data. 



After the total distribution of these scores across ail sections was 
^obtaJ.ned they w^ere recoded into one of three categories of performance: 
- 1. Below average (BA), the lower 30% of the distribution, 2. Average (A) 
the. middle 40% of the distribution, and 3. Above Average t (AA) , the upper 
30% of the distribution. These, categories were used in analysis requiring^ 
nominal level data. , ' . \ 

Link Accuracy ^ 

7 

Student responses to the network form were coded on a data matrix 
In accordance wit'h our^ assumptions about tKe nature of networks, we dis- * 
carded the unreciprocated ll^iks to create an adjacency matrix. * The number of 
unreciprocated links for each student was an indication of -error-. 

The unreciprocated links were used to indicate the reliability of 

the overall network. In an N by N a<i4.^^®'^^y tnattix, N judges (i.e. stu- 

'/ ' ' . • ^ * 

dents) make estimates on N(N"^1^) relationships. The number of unreciprocated 

'links divided by N(N--l) yields the percentage of error. • When this number 

is subtracted from .unity (1), the result is an Indication^^^)^ inter-judge 

reliability. Only two of twenty networks had such indexes below .80. The 

♦lowest was .67» and^ the highest was a .94. 

The number of unreciprocated links fox each subject was counted. 

Since this absolute number of errors may vary as a function of the number 

of members in a network,- we converted these absolute scores to standard 

scores with a mean of 74.5 as a' standard deviation of 10 ^ The conversion* . 

-xwas based on the distribution of scores for a particular network. This 

J 
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allowed us to use scores of proportional error which could be considered 
equivalent across glasses. 

These standardized accuracy scores wer^ used in analyses requiring 

V 

interval' level, data. After the total distributions of these ^scores were 
obtained they were converted into one of three categories (High, Medium or 
Low accuracy) based on the same distributional proportions 

used for standardized grades. These categories were used for nominal level 

• •? ^ - 

•J ♦ 

analysis. ' ^ ^ ^ • ^ 

Connectedness J , , * . 

A similar standardizing, procedure i^as conducted on the indicator of^ 
connectedness. The number of links for eath stifdent was counted and con- 
verted to standard scores with ^ mean of 74.5 and a standard deviation of 
Ij) based on the distribution within one net. Analysis across networks 
.was now possible. • * 

These individual connectedness scores were used in analyses re<^uiring 
interval level data. A'fter the total distribution's of these scores were 
obtained they'were converted into one of three categories (High, Medium or 
Low connectedness) based on the same distributional proportions-^ 
used for standardized grades. These categories were used for nominal level 
analysis. 

Quality of Information (Others' Grade) ' ^ ^ 

The quality of infopiation provided to any one member was determined 
by averaging the scores of .others linked to that member. For isolates this, 
number wa^ s^t at forty (40) to create a more homogeneous distribution * 
and reduce the likelihood of Type Terror. ^Por analyses requiring nom- 
in^l data, three levels of quality of info'rraation (High', < Medium, and Low) 
were created in a manner similar,.to the procedure followed for course, 
grade^ link accuracy, and connectedness. 



' ' ^ • ■ ■ -14- , ■•' : 

< * * * 

Roles ^ . , * ^ ' * 

The links ibr each student in each network were represented on- ad- 

♦ ♦ 

t jacency matrices whlcb were the, basis for constructing sociograms. Three 
times a soclogram could be drawn directly from a mattlx. .Most often, 
however, tlte negopy procedure outlined by Richards (1975) was performed ^ 
by hand to provide a- node order from which the so^:logram could be drawn. 
From these sociograms, net roles were identified. 

Members were coded into> one of ten categories which- were oi^dered 
and valued according to the extent to which the^ contribute to network 

structure: The roles and the corr^esponding value assigned to each role * 

* * I. ' 

are as follows:^ isolate ^(0), Isolate pair (1), ^tafhed isolate (2)', 
tree node (3), clique member (4), clique_member connected to attached iso- 
late or tree node (5), tlique member connecCed ro^liason type 1 or type 2 
(6), bridgTe (7),''llason type 2 (8-), liason type 1 (9).^^ 

If a member fulfilled more than one role, they were assigned the' role 
with j:he highest value. . These values were used ^n analyses involving in- 
ternal level -da^a. " I * * ^ 

Roles were collapsed into one 6f four- categories for iise in nominal 
level analysis. Category 1, minimally actlvemembers, consisted of alf 
previous xoles assigned values of ^ 0 to 2* Category 2, tre^ nodes, con-- 
talned only those valued^at 3* Category 3, clique members, contained mem- ^ 
bers previously valued at 4^, 5, or l6. linkers. Category ^4, .con^ned roles 
previously valued at 7,^ 8, or 9. These categories were used *Eor nominal v 
level analysis. ' * . . ^ v 

" Statistics ' ^ ^ ^ 

These procedures produced one dependent variable • (grade) , four in- 
dependent variables frqm. course content nets (course connectedness, course 
accuracy, course oljhers' grade, ^and course role) and four^ Independent var- 
. lables from social content nets (social connectedness, soqial accuracy, 

. . . 16 ' ' ' ■ . A 



social others' grade, and social role). 

; ' . ' '-J N 

The four Independent variables for each content network In lower dlvl- 

sloh courses were correlated with grade and wit;h each othei;. The foiir 

independent variab^^^ for each content net in upper division courses were - 

correlated with grade and with each other. 3'x 3 X)r 3 x 4, contingency * 

tables were constructed to investigate the possibility of non-linear relation- 

ships between each independent variable and the dependent variables. 

Simple r's and chi-square stati^stics were used to answer the first six rie-r 

^. 

search questions. ' 

To answer the list two research questions, the eight network^ factors! 
wer$ treated as predictor variables for course grade, the criterion variable. 
Multiple regression analyses were performed separately on. lower devel sco'res 
and upper level scores. ^ > . . ^* 
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Results 

Tables 1-4 display the stdtist;^c&l results of simple r correlations. 
The correlati6ns between the final course grade and the fpUr network var- 
lables is Jisplaye;d in the first rpw of- each tat|le. The remaining figures 
in each table reflect cbrrelations between network variables. Statistj^cally 
significant correlations are noted by ah asterisk. 

Research ques^ripns //I through it6 were ^ans^^ered by using these corre- 
lational results. 'Contingency tables were/also employed but the display 
of these tables would *add little to the tesults of the answers to the 
questions. v . . 



Tables 1> 2, 3,' and 4 about here 
Research question* //I asked about the nature of the relationships be- 
tween network roles kad student performance. " Only one of four relevant 
""c^relations were statistically-significant and no signif^-cant relationship 
was detected at npralnal level analysis. Only the social content role in 
• lower division- classes was significantly correlated to grade (r=~.15^ 

p<.05). *fhe course content role in \Lower division Curses, and both the- 
course content role and^ocia]* content role in upper division were"not^ 
significantly corrllated' to grade. There ia. lit tie re^ationshlp^etween 
studen't networjo role §ind classroom performaiide . ^ ^ 

One iiftportant characteristic of^ all four correlatlonsr is that they 
are negative, indicating an inverse relatioirehip. v ^"^h^t .reiaCionship there 

9k . . , 

is indicates that the less involving r-oles are more^likely to be- asso- 

elated with classroom* success. 

• . - " . ^ - * ' ' *,/ \ - ' • 

Research qufeStion If2 addressed the relationship between* network 

\ connectedness ana classroom performance. Two of the four relevant corr6-r 



ations were significant with both social conteilt connectedness in lower 
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Table 1 



i 



.Correlation Matrix of Content.' Factors tor, 
Lower Division Classes (N f 155) . 



Course 
Content 
Conn^Bctedness 



Course 
Content 
Acc 



Course 
Content 



Course 
Conten^ 



I tL — 1 

Grade 


-.03 


.16* 


-.04 


-.03 ^ 


Course Content 
Corin^ectedness 


V 


-.14* • 


.71** 


i 

• .48**. , 


Pours e Content 
Accuracy 


• 




i? 

-.20* 

\ 




Course Content 
Role ' • ' 




* 




.^2** .' 





*^ p ^1 . 05 
** p <.01 


\ 


S 




\ 




t 


Table 2 • . 

Correlation Matrix of -Social Factors for 
Lower Division Classes (N = 155) 








Social 
^ Content 
Connectedness 


Social 
Content 
Accuracy 


Social^ ' 
Consent 
Role 


Social i 
» Content 
Others' Grade 




Grade 


-.21** 


.08. 


-.15* 

X 


-.09 




Social Content 
Connectedness 

Sbcial eContent 
Accuracy 

■* ' * 

:Soclafl Content 
Ifole* 

% 


■ ■ m . 

t * 


^^.10 

* * * 


.74** 
' -.14* 

< 


.51** 

• -.04 - 

• .56** . 




.■♦*p -<£l . 05 X . - 
**p .01 




> ' 


( « 


r » 


• 






. * 








• V 


f 

J 

> 


* ''-1.9 . 
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Table 3 



Correlation Matrix of Content Factors for 
- Upper Divisiorfi Classes '(N = ,86) 



1 

> 


Course 
Conteht 
Connectedness 


Course 
Content^ 
Accuracy 


Course 
Content 
Role . 


Course 
Content , 
Others' Grade 


Grade 


-.17* ^ 


.06 


-.13 


.01- . ^ 


Course Content 
Connectedness' 




-.20* 


.74** 


.53** 


CoMrge Content 
Accdracy 


♦ 




-.15 ' 


/ 

-. -.18* 


Course Content 

T , 




y * 

r 


t 

V 


.72** * 


*p ^ .05^ 
***p •01 


) 




> 


4 ; 1 

• 




Table 4 




i ^ • 




Correlation Matrix of Social Factors f6r 
Upper Division Classes (N = 86) 

Social Social ' Social 
' Content Cpntcnt ' ^ Content 
Connectedness -Accuracy ^ Role 


Social 
Content 
Others' Grade ^ 


Grade 


• -.13 


■ -.03 


-.11 


■.10 


Social Content 
Connectedness 




-.20* 


.63** 


.41** 


Social Content 
Ac curacy 






. -.10 ' 


• 

-.20* 


Social Contei)t 
Role 






A - 


•/ 

.63** ■ » 


*p'-^ .05 






It 





**p ^ .01 
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division classes and pourse content connectedness negatively ^correlated 
/ *■ * 

. to grade* Social content connectedness in l>0wer division coursed had a 

^ ? - " ' . * 

somewhat stronger relationship (r=-.21, p<.01) than did course -content 

connectedness in upper division courses (r=-'.17, p<.05). Co.urse .content 

connectedness in lower division* courses and soci-al content connectedness 

•'in upper division courses were not significantly correlated to course ' • 

* grade. There does appear to be some t^lationship between student network 

activity and classroom success. 0 

Chi-square analysis for four-* x 3 contingency tables produced one 

statistically significant result between social connectedness in i^per 

^ level classes and -grade (x =10.96, p<.03). This analysis looked at three 

I . ^ - 

levels of social connectedness (hi^h, medium and low) ,with three levels 

' • i . 

of coi^rse grade (above averag^, average, and b^low average). Distribu- 
y tions were such that Average classroom performers were moire likely to 
fall irito medium leve.ls of social cont'ent**connectedness and less in low 
levels of social content connectedness. Above average perfotlners were ' ^ 
more likely to fall into the loW social content corinectednesst categories 
than in the other two levels. Distributions for low perfonnacs were nearly 
random across social content oQnnectedness categories. \ ^ -tj^ 

The correlations and the one significant chi-square indicate An^ in- 

• ■ •'■ • ^ 

_ vBfse .relationship. The less connee^tgd a student is,, the better are the 

— • /V ' ' ^ • ' , \ i 

probabilities for classroom success , \ A * ^ 

Research question //3 was directed at ^^iscov^ring tlie n^ure' of .the 

// ' / ' ' * 

Relationship between individual link accuracy and' studept petrf^rmanc^ / 

Only individual accuracy about links In course content lower division 

networks had a statistically significant positive 'correlation to grade ^ 

(r^.l6, p<.^5). The ppsi^tive correlation^ of inaividual accuracy "^^b^ut 

O i ' ' / / - V 
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links in. both social content lower ^ivlslo© netwoifkS^ and course content ^ 
Upper division networks to" grade "are ^non-sfgnlf leant / and the non~ 
significant correlation between grade- and accuracy about links Ip social 
content upper division courses is a negative ^correlation. No-statlstlcally 
slgnflcant results were found at nominal level analysis. ^There is: little, 
if any, relationship between link accuracy and student performance. 
^ ^Research question //4 sought the relationship between the quality of' 
informaWon in a. personal network ^nd ,classroo^.success . None of «fche 
'correlations bettJ^een grade and course content-others ' ograde or social 
content-others' grade in either the upp^r or lower division courses were 
statistically significant. Nominal: level analysis did detect one statis-^ ^ 

~ ? ' . ^ ^ 

t^cally..sigTiificant relationship, (x, =1(J. 55; p< .03) between social content- 
others grad^ in upper division networks and-flnal ^rade.^- What is more, 
the distributions suggest a linear fe.latlbri3iip o^etcomihg randomness 
with low grade etiudents shifting to '^St^^^ride others, mi^erate grade 
students also shifting fr<5Tn low others and high-others to moderate others, ^ 
and high grade^ students shifting froiri moderate ^ 6thei?fe, to high others, .This, 

• ' > * ' ^ : / ^ • ' 

*leads us to question our procedures for this vapable. There may be some 

^ ^" • ' ' ' • ' ^ - ' 
rel^tfonship, but ^t this time, we cin 'only conclude that thete is no 

\^ ^ ^ ^ \ • - 

relatifdnship b^xwe.en the quality of information rece<ived in a student's * 

.IP . - 

personal network and classroom performance.^' 

Research question //5 sought dffferencfes' between lower and upper divi^ 
# *• - 

sion courses. A comparison of fables -1 and *i to Tables 3 and A is required. 

. • " . ^ - V ^ 

In lower division courses,- thrae of the eight correlations of network 

variables to student^ performance ^(displayed in the fir&t rows of Tables 1 

and 2) were statistically significant. „ Linle-accuracy about course content 

links was, positively correlated (.16), Social content connectedness was 



-negatively correlated (-.21), and social dontent network role was negatively 
correlated (-.15) to grade. These «sults suggest thatj more , successfjfl 
^students can identify the sources of their Information about course (content 
and avoid involvement in the social^ network. 

In uppej dlvisiop courses only one^ of the eight correlations between • 
grade and network v^riable^' ('displayed in the first rows^of Tables 3 and 4) 

-was statistically significant. Course content connecte'dness has a negative 
correlation to^grad'e (-. 17) . ^The-more success'ful .student in the upper 
division courses limit ipvolvement in^the ^tii^ent network about the course 
material,* ' • ^ 

These results* seem to indicate that lower division student networks, 
are more related to classroom performance than upper division ^student net- 
works. The net impact of this low^r division relatl^ship^ is to reduce' 
classroom performance. ^ . ' ^ , • 

* Research question, #6 sought dif'ferepces between course content networks 
and' social cbntent networks. ^This maybe determined by a comparison , 
Tables 1 and 3 to Tables 2 and '4. In co^urse content networks,' grade is 
positively correlated to^;lower division Link 'accuracy (.16) and negatively 
correlated to^upper divi*sion connectedness C-.17)* In social content net- 
wo^^j^grade is negatively correlated with both lower division connected- 
ness*^(-^21) and role (-.15). While connectedness appea^S to have a harm- 
ful influence on performance in both types of content networks, accurate 
perceptions of** activity appealed, to be more important in course content 
f^tworks, and the nature of the connectedness, the role,' appeared to be^ 
more impoT?tant in social content networks. Sodlal content networks 'are more 
correlated to grade in lower division cours^j^ than upper division courses'^- 



^. Table 5 

Regression Analyses Results for^ow^r Division Classes (N 

R Squared y 



Variably 

s 

1. Social Content 
Connectedness 

2. Course Content 
Connectedness 

3. -Course Cont&nt 
, ^ccuraT:y 

4. Social Content 
• ^Accuracy - 

5. Social Content 
Others ' Grade 

6. Course Content 
Others ' Grade 

r — 

7. Course Content^ 
Role 



Multiple R 

.209 

.305 . 

.330 • 
" .331 
.' • 3-1, . 

.331 

.332 



.044 



.093 



.109 



.110 



.lid 



,110 



.110 



= 155? 
simple r 

. -.209 

-.026 

..157 ' 

.083 

-.1186 

-.026 

' -.043 
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Regression Analyses Results for Upper Division Classes (N = 86) 
Variable Multiple R ' ' R Squared . ' Simple r 



1. Course-€ontent 
Connectedness ♦ 

2. Social Content 
.> ^ Others • GradB~ 

3. Social Content 

4. Coulse^ontent" 
Accuracy 

5. Social' Content 
Accuracy 

6. Socia;. Content 
Connectedness 

T. Course Content 
. Others • Grade 



Multiple R 

.171 • 
'/ ' .244 
.268 

..280^- 
.283 
.283 



Y 



.029 



.059 



.072 



.076' 



.079 



.080 



.080 



.095 
-.107 



.056 



-.027 



-.125 



.009 



* B6st predictor(s) fofc- the regression analysis 



-To answer Research question //7, a multiple regression using network 



factors as predictor variables and cource grade as the criterion variable 

was conducted for lower division classes. T^le 5 presents the results oi 

this analysis. The eight network predictor variables (four social and *f our 

course content factors) explained^ 11% of t^e variance, with social* content 

connectedness being the best predictor, explaining A.A% of the variance* 

To determine if all eight of these variables' individually matfe, a slgnlfl- 

c^t contrlbutlort to the regression equation or if just one or- several were 

meaningful, a^statlstical procedure described by Roscoe (1975, pp. 375-377) 

was used. This test of significance in$licates whether the subsequetit Iftddi- 

tlon of^ predictor 'variables signif Ic^aJsly improves the prediction of the . 

criterion variable. Results indicated that the. first two' factors .(social 

content connectedness and course coatent connectedness) were the best 

predictors. Together th^y explained 9.3% ^of the variance. Since bqth* 

social and dourse content connectedness were necatlAJ^ly correlated with - 

course grade, these results reveal that for lower division courses, the 

moT?e.a person is connected to others by social and course content Informa- 

tlon, the poorer the classroom performanc^J^ - J. . ^ 

Research qi^stlon &8 was answered by conducting 'a multiple r^gressioii 

using network factors in the upper division courses. Table 6 presents the 

results of this analysis. The eight ne^twork predictors.' (four social and 
I 

four course content factors) explained j5% of the variance. Agaln.nisUrig the 
procedure prescribed by'Roscoe (1975), vit was dlcovered that the, first facto 
(course content connectedness) explained 7.9% of the variance and was, the 
best predictor of cd1|^se grade In upper division courses. The F ratio 
^^calculated to determine if the second variable of qu*allty,of social Informa- 
tlen (social-mother's' grade) significantly Improved prediction was not slgnl- 
flcant (F«2.67 ,1 df^l/8A, p>.05). Since* content connectedness wa^^^a^gatlwly^ 
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<?orr«lated .with coutse .grade , this frtndj.ng Indicated that f^r upper division 
courses, the mqfe^k person ta^k^ to otherg about course content inf pirmation, 
the poorer the classroom performance. ^ ' \ ' 

P . • Discussion ^ 

' — ■ . • ■ • 

Communication networks areoften analyzed by 'describing •'members' p^^- 
v^ohs In-the structure in an attempt to 'assess the network's Inf-luence' on 
individual behavior. In we'll structured systems, such as organizations, the- 
roles most -critical to t;be maintenance -ol the structure Clinker rdle^^ave 
been assocl^ed with high levels of performance, and roles least ' critical - 
to the structure ^^Hsolates) are associated .'with poor performance. This 
pattern does not appear to be true^^n university classrooms. If students 
assume roles of liirfited importance to a network, tlj^ir' chances f oV succes's 

r ^ ... 

in. a, class appear to increase. _Suceess-ful performance does not rely on 
Centrally located contacts withiji*. a network.. ♦ ^ ^ 

^ , The^ actual amount ^ individual activity in a network has also been' 
the subject of analysis^ Research* generally concludes that more activity 
is asscjclated with b~*etter pepfon^ce. Again, this does not appear to b''e 

true in a university.- Students with" the beft performance tend to be least . - 

>'•''', . , T" - 

connected. ^.Scholarship may be a solitary actlMtyr adversely affected by 

. ^ \ ' 

an increase, in the number of communication relat?ionshi.ps^^ ' * 

One explaiatipn. fpf these contradictory findings may be our definition* 

„ ' . y 

of communication. links. Recall that w4 required, a llnk^to be reciprocated 

■ - '* ' • 

for' Inclusion into pur analysis and that unreciprocated links ve^e regarded 

as overestimates of activity'? TWls position was 4:onslsten£ with our own 

theoratinal-assuraptlons about the -nature of ".networlcs in .general and t^ 

volatile nature* of ^student -networks. As the ^fethods section noted, re- 

ciproclty was used as an Indication of reliability and led us to discard 
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from 10-20% of the links initially estimated by studeVits because they w^re 
unreciprocated and assumed to be unreliable, " * 

Rice, Richards and Cavalcanti (1980) have alffeady demonstrated that 
when over 10% of^ given link population is discarded; significant differences 
^ in the final analysis may develop, Richards (198(1} on the other hand, has 
noted the need for theoretical consistency and propgsed a cognitive- 
cons true tivist model ^o networks similar'to our'ox^n. Our own theoretical 
assihnptions led us to treat perceptual data in a particula'r way. Although 
discarding as many unreciprocated links as we did may jjjaidlice significantly 
different analyses than if we had not, our ^pproac^i' does claim a measure of 
^ reliability and would lead us to believe the networks we constructed from 
the reciprocated links are valid since they are consistent with our assump- 
tions. / * ■ 

. A second method of explaining the c^tradictory findings of our research 
.is to note the differences between the typds of- networks studies in the past 
. and the type of network studied here. We assume that student networks are 
^ inherently volatile due to the composition of its members and the nature of 
. the information being processed. Our results differ, but they are not in- 
herently contradictory. 

Link accuracy/ and qualify of* information were not related to classroom 

performance. These variables may not, in fact, be important. *Simply because 

/ / ' 

someone is accurate about the potential for l^elational influence does not 

tell us whether one is in fact influenced or even desires to be influenced. 

The quality of informatiop which may be communicated in a relatidhship does 

not tell^s what actually was communicated. The nature of student 'relation- 

ships may simply be such that the potential for the influence of these two 

^ factors is hot actualized w:^out consideration for a level of activity oi? 



ERLC 



£7 



connectedness. Activity may be the best predictor because of the Intrinsic 
worth of ^tlvity in student relationships ;. however , link accuracy and quality 
of Information may be more significant correlates In another type of network. 



be mc 
ednej 



Social connectedness was the principle correlate In the lo'wer level . 
classes while course content connectedness was the prlncple correlate In 
the upper level classes. Recall that bo^T^orrelatlons were negative. 
The n^wer members of a campus may have a greater need for affiliation, 
delaying a Student's desire to obtain the Intrinsic rewards of discovery 
Inherent In his course material. As the student pursues this desire and 
attempts to construct more and more communicative relationships, perfor- 
mance In the course suffers. ' 

The 'Upper classman may desire to clarify course material or simply 
to share an overload. The energy demands or maintaining an ever Increas- 
ing number of relationships may detract from his Individual effort, thus 

reducing his level of performance. , , . ^ 

i 

* Neither scenario may be accurate, but the ^results of our research 
demonstrate that the university students' scholastic success Is adversely 
affected by Increasing Involvement In one or more networks. Involvement 

— K : 

In one- of these temporary volatile social structures will" not Improve 
tiidlvldual performance. 
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